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Introduction {#sec001}
============

Prestige is a key concept for many disciplines in the social and behavioral sciences, including psychology \[[@pone.0234428.ref001]\], sociology \[[@pone.0234428.ref002]\], anthropology \[[@pone.0234428.ref003]\], and economics \[[@pone.0234428.ref004]\]. Through its influence on the cultural transmission of knowledge and the dynamics that shape cultural diversity, prestige has been implicated as a crucial component in the evolution of our highly social species \[[@pone.0234428.ref005]--[@pone.0234428.ref008]\]. These cultural evolutionary dynamics ultimately arise from social interactions between individuals at the microevolutionary level. Therefore, we can consider the individual as the unit that acquires, holds, and benefits from prestige in day-to-day life. Despite the theoretical and practical importance of the prestige concept, few tools have been developed that measure individual prestige, and theoretical and methodological issues may have impeded the efficacy of existing scales.

A scale of individual prestige that is theoretically and practically meaningful must have validity (e.g. it measures what it is intended to measure) and reliability (e.g. it is consistent in those measurements). When quantifying prestige, the scale must measure perceptions of the traits that constitute prestige and the relative influence these traits have on the general prestige construct. The scale should also assist researchers in accounting for differences in perceptions between groups of respondents---by culture, demographics, or otherwise---in order to avoid being misled by results from inappropriately aggregating across these groups \[[@pone.0234428.ref009]--[@pone.0234428.ref011]\]. In addition, the scale should be developed using replicable methods to allow for adaptations for use with new groups that may hold different values. Lastly, in developing the scale, researchers should endeavor to be data-driven in their approach and minimally reliant on *a priori* theoretical assumptions \[[@pone.0234428.ref012],[@pone.0234428.ref013]\] to reduce the potential bias posed by researchers' expectations and to maximize the real-world utility and validity of the scale. Specifically, participants' responses should be allowed to determine the structure of the scale, rather than fitting a predetermined theoretical model without adequate attention to goodness of fit. Though all research holds inherent biases from its foundations in prior theory and from the implicit biases of the people performing it, these biases can be avoided to a degree by allowing the data itself and the voices of participants to guide the scale development process wherever possible.

Rather than individual prestige, many existing prestige scales focus on the prestige of collective social institutions or constructs, such as organizational prestige (regard for an institution, e.g. \[[@pone.0234428.ref014],[@pone.0234428.ref015]\]), brand prestige (status associated with products, e.g. \[[@pone.0234428.ref016],[@pone.0234428.ref017]\]), and occupational prestige (standing of professions, e.g. \[[@pone.0234428.ref018]--[@pone.0234428.ref020]\]), that are not directly derived from or attributable to individual-level traits. Some of the most widely-used "scales" of occupational prestige---including the NORC Duncan Socioeconomic Index \[[@pone.0234428.ref018]\], the Nakao-Treas Prestige Score \[[@pone.0234428.ref019]\], and the International Socio-Economic Index of Occupational Status \[[@pone.0234428.ref020]\] (and its predecessors, e.g. \[[@pone.0234428.ref021]\])---are not measurement tools, but rather lists of prior composite ratings for each occupation. Researchers obtained some of these existing prestige "scales" (and others, e.g. \[[@pone.0234428.ref022],[@pone.0234428.ref023]\]) by directly asking participants to rank others by their own internal concept of prestige, left undefined, or by how participants think society in general would or should rank them. These ambiguities in previous indices of prestige leave findings open to theoretically-biased interpretations \[[@pone.0234428.ref024]--[@pone.0234428.ref026]\].

The distinction between data-driven and theory-driven research is also relevant when considering the suitability of another published scale for measuring individual prestige: the prestige-dominance scale developed by Cheng et al. \[[@pone.0234428.ref027]\]. This scale was built to conform to a specific theoretical framework \[[@pone.0234428.ref028]\] and contrasts "prestige" and "dominance" as opposing unidimensional constructs. To maintain theoretical soundness, Cheng and colleagues chose to retain multiple scale items that did not meet their stated inclusion criteria and contributed to a poorly-fitting final model (CFI \< 0.95, GFI \< 0.90, RMSEA \> 0.05) \[[@pone.0234428.ref027]\]. Here, for the purpose of developing an accurate measurement tool, we consider that the characteristics of an individual that may contribute to prestige could also overlap with those that contribute to dominance, rather than belonging to either of two fully discrete avenues to status. Previous research \[[@pone.0234428.ref029]--[@pone.0234428.ref032]\] suggests that peoples' mental models for one or both of these constructs may also be multidimensional rather than unidimensional. Importantly, these hypotheses can be assessed using an empirical, theory-neutral approach.

The purpose of our work is to construct a valid and reliable scale of individual prestige, as defined by participants within two broadly "Western" societies---the United States and the United Kingdom---using replicable methods that we intend to be extensible to other contexts and cultures. We take a minimal theoretical approach to prestige, elements of which have been suggested in disparate parts of the literature but never explored together in one measurement tool. Our approach makes three fundamental assumptions about prestige:

1.  Prestige can be seen as a trait possessed and used by an individual in the course of everyday social life, distinct from but not independent of the prestige accorded to the societal institutions and constructs of which they may be a part \[[@pone.0234428.ref002],[@pone.0234428.ref025],[@pone.0234428.ref033]\];

2.  Prestige is based upon the subjective assessments of others, through the lens of their individually, socially, and culturally acquired beliefs, values, attitudes, and experiences \[[@pone.0234428.ref002],[@pone.0234428.ref003],[@pone.0234428.ref025],[@pone.0234428.ref029],[@pone.0234428.ref034],[@pone.0234428.ref035]\]; and

3.  Prestige may be composed of multiple dimensions \[[@pone.0234428.ref002],[@pone.0234428.ref029]--[@pone.0234428.ref032],[@pone.0234428.ref036],[@pone.0234428.ref037]\], each representing differential contributions from individual, social, or cultural domains.

These do not constitute an exhaustive list of the assumptions involved in the research process. However, we intentionally made no further assumptions about what constitutes prestige or about its specific societal mechanisms and consequences, as our goal was to obtain the necessary information from respondents' own views of prestige in the real world \[[@pone.0234428.ref025]\]. Our approach was driven to a large degree by the responses of participants, rather than relying on a specific theoretical prestige concept.

One methodological challenge of our approach involved finding a valid, widely recognized signal of prestige that could be presented to participants to evaluate the pool of prospective prestige scale items. Ideally, this instrument would also avoid pre-defining for participants what prestige means. For this purpose, and because this is one component of a larger study on prestige and the transmission of spoken information, we chose to use accented regional variation in speech to highlight differences in individual prestige. Work by sociolinguists has consistently shown that linguistic characteristics such as dialect and accent can index macro-social categories related to prestige (such as class) in the perceptions of listeners, as well as acquiring socially significant meanings of their own. Accents and regional varieties are therefore perceived as strong indicators of prestige and tend to be stable over time \[[@pone.0234428.ref038]--[@pone.0234428.ref041]\]. Accents are hard-to-fake signals \[[@pone.0234428.ref042]\] and because accents that are regarded as locally "standard" or associated with desirable upper class membership tend to be evaluated highly by a majority of listeners, they often serve as an index of membership in a high-status group \[[@pone.0234428.ref038],[@pone.0234428.ref043],[@pone.0234428.ref044]\]. Naturally, some disagreement will exist between different demographic groups on the evaluation of particular accents \[[@pone.0234428.ref038],[@pone.0234428.ref045]\]. However, the process of developing a measurement scale involves examining the correlations between items to determine the overall structure of the data and is not sensitive to individual differences in evaluations if the relationships between items are consistent. Therefore, our focus here is not on how respondents rate specific accents; in a separate study, we examine the ratings of particular accents in the context of sociolinguistics and cultural evolution \[[@pone.0234428.ref046]\].

The development of a valid and reliable scale will enable researchers from diverse disciplinary backgrounds to measure individual prestige using a shared prestige concept. The scale can thus contribute to the evaluation and reconciliation of competing theories on prestige and serve as a foundation for the development of new theoretical and experimental trajectories across the social and behavioral sciences.

Methods and results {#sec002}
===================

The scale development process involved first constructing the prospective scale by collecting items and determining their structure through exploratory factor analysis, then evaluating the fit of the model using confirmatory factor analysis with a separate data set, and finally assessing the validity and reliability of the scale using qualitative and quantitative criteria. We give an expanded description of each step in the process with greater detail on the methods used in [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}, and tables or figures with an "S1" prefix are contained within that appendix.

Ethics statement {#sec003}
----------------

We obtained written prior informed consent from all participants in this research. Participants that completed surveys through the Amazon Mechanical Turk and Prolific platforms were compensated above hourly minimum wage, in the state of Colorado for US participants and in the UK for participants located there, based upon the time needed to complete the surveys. Participants self-reported demographic information for socioculturally determined constructs such as ethnicity and gender, using categories in accordance with current local and ethical guidelines. Full details on these categories are given in the description of each data set in [S1 Metadata](#pone.0234428.s004){ref-type="supplementary-material"}.

Prior approval for research protocols was obtained from the Colorado State University Institutional Review Board (protocol \#014-16H) and the University of Bristol Faculty of Arts Human Research Ethics Committee (protocols \#26561, \#31041, and \#38323).

Study 1: Scale construction {#sec004}
---------------------------

We began by conducting a study to generate a pool of words or phrases ("items") related to prestige, reducing the items to those most indicative of prestige, and constructing the scale by establishing the factor structure of those items using exploratory factor analysis ("EFA"). We collected items from three sources: the most salient terms in a free-listing task completed by participants; a previously unpublished pilot study on sociolinguistic prestige; and a review of published scales that measure language attitudes and incorporated a prestige or status dimension. We also collected items from two contrasting domains---"solidarity" and "dynamism"---from published sources \[[@pone.0234428.ref041]\], to ensure that scale items adequately discriminated between prestige and other unrelated concepts with positive connotations. We did not impose any theoretical structure to the items during data collection: all items were randomized and presented together. We used the resulting 20 items ([Table 1](#pone.0234428.t001){ref-type="table"}) for this study and for the follow-up scale evaluation study.

10.1371/journal.pone.0234428.t001

###### Pool of attitudinal items retained and used in the scale construction and scale evaluation studies.

Reversed items used in the scale evaluation study are noted parenthetically.

![](pone.0234428.t001){#pone.0234428.t001g}

  PRESTIGE                        SOLIDARITY        DYNAMISM
  ------------------------------- ----------------- ----------------
  *prestigious*                   *friendly*        *aggressive*
  *wealthy*                       *kind (unkind)*   *active*
  *high social status*            *good-natured*    *confident*
  *powerful*                      *warm*            *enthusiastic*
  *respected*                     *comforting*      
  *educated*                                        
  *hardworking*                                     
  *successful*                                      
  *intelligent (unintelligent)*                     
  *reputable*                                       
  *ambitious (unambitious)*                         

We recruited participants from the US (*n* = 153) and UK (*n* = 155) to complete an online survey using these items to evaluate the characteristics of four speakers with varying regional accents of English. As a second complementary source of data on perceptions of association between items without involving accents, participants were also asked to group the prestige domain items into like and unlike categories using a triad test \[[@pone.0234428.ref047]\]. In this exercise, we presented participants with sequences of three items and asked them to eliminate the item that was least like the others, leaving a pair of like items. Participants each completed 55 of these triads, determined by a balanced design in which every possible pair of items appeared exactly three times.

By sequentially applying EFA and eliminating items that failed to reach the predetermined acceptance criteria (see [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}), we obtained the best-supported factor structure for the full set of attitudinal items across all three domains ([Fig 1](#pone.0234428.g001){ref-type="fig"}; **S1.1A Table in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}). This structure supported the division of items into prestige, dynamism, and solidarity domains and the separation of a distinct prestige factor. Using the same criteria, we then determined the best-supported internal factor structure of the attitudinal and triad items in the prestige domain ([Fig 2](#pone.0234428.g002){ref-type="fig"}; **S1.1B** and **S1.1C Table in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}). As a result of performing EFA, items within the prestige domain were partitioned into three factors: *wealthy*, *powerful*, and *high social status* in the first factor, hereafter referred to as "position"; *reputable* and *respected* in the second factor, referred to as "reputation"; and *educated* and *intelligent* in the third factor, referred to as "information." We therefore denote the resulting overall factor structure as Position-Reputation-Information, or "PRI." Subsequent cluster analyses on the same data generated clusters that matched the three PRI factors (**S1.4A Fig in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}), as did results from comparable analyses of the triad data (**S1.4B Fig in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}), supporting the robustness of this structure.

![Overall factor loadings from exploratory factor analysis of attitudinal data.\
Visual display of the values in **S1.1A Table in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}. Position, reputation, and information items are shown in light blue, gold, and pink, respectively. Other prestige items are shown in black (*prestigious*, not used in scale) and gray (later dropped from internal prestige structure shown in [Fig 2](#pone.0234428.g002){ref-type="fig"}). Solidarity items are in green. Dynamism items are in purple.](pone.0234428.g001){#pone.0234428.g001}

![Prestige domain item loadings from exploratory factor analysis of attitudinal data.\
Visual display of the values in **S1.1B Table in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}. Position, reputation, and information items are shown in light blue, gold, and pink, respectively.](pone.0234428.g002){#pone.0234428.g002}

Study 2: Scale evaluation {#sec005}
-------------------------

We then conducted a second study with an independent data set to validate the findings of the scale construction study using confirmatory factor analysis ("CFA"). The validation step evaluates the fit of the structural model proposed by EFA and examines any potential systematic variance due to sampling \[[@pone.0234428.ref048]\]. We used the full set of relevant items from the scale construction study in the CFA, with three items presented in reversed form to reduce potential response bias (but this was found to be ineffective, see [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}).

For this study, we recruited a new, independent sample of participants from the US (*n* = 151) and UK (*n* = 144) to provide attitudinal ratings for a greater variety of accented speakers than in the previous study (*n* = 8 in each country, 4 of which were presented to participants in both countries; see **S1.2 Table in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}), again using an online survey.

After controlling for potential differences between participant demographics, we found that the PRI model exhibited good fit (CFI = 0.959, TLI = 0.983, RMSEA = 0.031 \[90% CI: 0.026, 0.036\], SRMR = 0.023). Following this validation by CFA, we obtained the complete PRI scale ([Fig 3](#pone.0234428.g003){ref-type="fig"}).

![Path diagram and estimates from confirmatory factor analysis of the Position-Reputation-Information scale model.\
Standardized parameter estimates are shown as weighted edges. Residual variances are shown as self-loops. Dotted lines indicate that the loadings of the first indicator of each factor were fixed to 1.0 for estimation.](pone.0234428.g003){#pone.0234428.g003}

Scale validity and reliability {#sec006}
------------------------------

The PRI scale displayed both validity and reliability in the context of our samples. Using predetermined criteria to judge the acceptability of each index (see [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}), we found support for the components of construct validity: convergent validity measures exceeded the criterion for all subscales (average variance explained, or "AVE": position = 0.670, reputation = 0.629, information = 0.696) and discriminant validity measures (heterotrait-monotrait ratio, or "HTMT": **S1.5 Table in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}) remained below the threshold in all cases except in one comparison between internal position and information subscales. Reliability measures of internal consistency (coefficients alpha and omega: **S1.6 Table in** [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}) were high within each PRI subscale (*M* = 0.813, *SD* = 0.036) and for the scale as a whole (*M* = 0.892, *SD* = 0.018). Criterion validity was demonstrated by high correlations between scale items and a separate *prestigious* item (*M* = 0.692, *SD* = 0.097). As added support for the criterion validity of the PRI scale, in a comparative data set the factor scores predicted by the PRI scale were highly correlated with those of the prestige factor of the Cheng et al. \[[@pone.0234428.ref027]\] prestige-dominance scale (PRI overall: 0.850, position: 0.805, reputation: 0.861, information: 0.828) and the PRI scale displayed better model fit overall (ΔCFI = 0.025, ΔTLI = 0.029, ΔRMSEA = -0.045, ΔSRMR = -0.064; see [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}).

These assessments demonstrate that the PRI scale adequately represents the prestige construct and that it is distinct from the other positive traits tested (i.e. solidarity and dynamism). The three subscales (position, reputation, and information) represent cohesive parts of an integrated evaluation of individual prestige while being relatively distinct from one another. Additionally, perceptions of the PRI structure were consistent across respondents and the scale compares well with existing prestige concepts. We take these results as support for the PRI scale as the most accurate and realistic reflection of our participants' internal views on the content and structure of the individual prestige construct.

Discussion {#sec007}
==========

In the process of developing the PRI scale, we intentionally minimized the role of theory and allowed the structure inherent in the data---structure provided by participants' own internal conceptions of prestige and revealed through factor analysis---to dictate what was most relevant. However, in examining this structure and the constituent items of the scale after its formation, we found that the PRI prestige construct is highly consistent with different streams of prior research on prestige. The terms chosen to represent the three subscales, "position," "reputation," and "information," characterize three relatively distinct axes of individual prestige, and we examine each in turn.

The position components of the scale signify an individual's relative place in the social hierarchy, determined to a large extent by the circumstances of their birth, family, and inheritance. Max Weber, in his classic theory of social stratification, argued that one's social position can be attributed to three dimensions: economic "class," or wealth; "status," or honor gained through prestige; and "party," or political power and influence \[[@pone.0234428.ref049],[@pone.0234428.ref050]\]. We suggest that Weber's three dimensions parallel the three items found in the position subscale (*wealthy*, *high social status*, and *powerful*) and, like Weber's components, the three position items are likely to be interrelated. This finding could be a contingency arising from the set of items used in this study; however, we find the connection to Weber's work to be a useful point of comparison that supports the continuing utility of Weber's ideas in sociological theory and practice \[[@pone.0234428.ref051]\].

The items in the reputation subscale (*reputable* and *respected*) relate to social opinion and esteem and are terms frequently used to describe prestige (e.g. \[[@pone.0234428.ref014],[@pone.0234428.ref015],[@pone.0234428.ref052]\]), and are even used synonymously with it (e.g. \[[@pone.0234428.ref053]\]). In the sociological literature on prestige, reputation and respect have the connotation of a collective judgment of character independent of individual variation in judgments \[[@pone.0234428.ref002]\]. Reputation and respect represent the general societal evaluation of an individual in a certain position or role, subjectively interpreted through social and cultural values. By contrast, the items in the position subscale may be established through privilege without necessarily undergoing the same degree of collective evaluation \[[@pone.0234428.ref049],[@pone.0234428.ref050]\].

The third subscale, information, and its items (*educated* and *intelligent*) represent the value placed by society on the holders of wisdom, expertise, and learning. These constructs are supported by findings from the occupational prestige literature showing that---in a stratified society with specialized occupations---an individual's educational background and achievement are highly predictive of their future occupational class which, in turn, contributes significantly to individual prestige (e.g. \[[@pone.0234428.ref054]--[@pone.0234428.ref056]\]). Occupation as a social construct spans all three subscales; for instance, merely holding a particular occupation can lead to assumptions that the holder is *wealthy*, *respected*, and *intelligent* or, conversely, that they are none of these. However, occupation alone is not sufficient to explain individual prestige, as interactions with other constructs such as race and gender lead to inequalities in prestige and its components \[[@pone.0234428.ref057]\].

The salience of the information subscale and its focus on information holders could also indicate support for arguments from information theory about the evolution of prestige and its role in cultural transmission. The information theory-based account, presented alongside (but not integral to) the dichotomous prestige-dominance distinction by Henrich & Gil-White \[[@pone.0234428.ref028]\], asserts that individuals gain prestige by having desirable skills and knowledge that others compete within a social group for the opportunity to learn. Alternatively, an occupation attained through greater education could be another avenue to wealth and power. This question, and to what extent---if any---some form of the information subscale would be relevant to prestige across the diversity of non-Western or non-industrialized societies remains open to future study.

Indeed, there is a great need to explore concepts of prestige cross-culturally to reach beyond the perspectives given by Western and westernized participants. Many existing prestige indices have been explicitly promoted for their universality, in spite of having been developed using data almost exclusively from "WEIRD" (Western, Educated, Industrialized, Rich, and Democratic) societies \[[@pone.0234428.ref058]\] in the 1960s, '70s, and '80s. The utility of these indices across cultures and over the significant span of time and sociocultural change that has occurred since they were developed has been called into question \[[@pone.0234428.ref009]--[@pone.0234428.ref011],[@pone.0234428.ref029],[@pone.0234428.ref059]\].

The concept of prestige, the individual components that comprise prestige, the degree of importance attached to each component, and the relationships between components are all---to some degree---culturally constructed and malleable through cultural evolutionary processes. Therefore, we recognize that the PRI scale is not universally applicable, as this is an unrealistic expectation. We developed the PRI scale using data collected from adults in the highly WEIRD societies of the United States and United Kingdom and it should not be generalized beyond the WEIRD context without adequate validation. The high degree of consistency in the PRI structure across our representative samples of demographically diverse participants in the US and UK suggests that the PRI scale should function well across other highly Westernized, English-speaking societies. However, distinct demographic or cultural groups within these societies may hold different values and have substantially different internal models of prestige. For these reasons, and in the interest of following best practices in psychometrics \[[@pone.0234428.ref060]\], we strongly recommend testing the validity and reliability of the PRI scale with each application and testing for invariance across as many demographic variables as may be potentially relevant.

We have made the process of constructing and validating the PRI scale extensible to any additional population for which a scale of individual prestige is needed, through the emphasis on participants in the item generation and evaluation stages, the use of straightforward and appropriate methods and criteria (see [S1 Appendix](#pone.0234428.s001){ref-type="supplementary-material"}), the use of open-source analytical tools, and the open sharing of all data and code used to run analyses (see [S1 Data](#pone.0234428.s003){ref-type="supplementary-material"}). A variant of the PRI scale can be constructed by repeating these methods in a new group, with awareness and care for local cultural norms and power structures. Examining systematic differences in responses and extending the PRI scale to other contexts and cultures can further improve the representation and inclusion of minority and non-Western perspectives on prestige, and we argue that this is the most important avenue for future research presented by this study.

The PRI scale for the measurement of individual prestige fills a crucial niche by establishing a measurement tool driven by the real-world perceptions of individuals across two Western societies. The PRI scale enables the study of prestige---a central yet divisive concept throughout the social and behavioral sciences---using a common foundation, which we hope will encourage fruitful engagement, conversation, and collaboration that spans across disciplinary boundaries. We have shown the broad utility of this scale for conducting research by finding support for the PRI structure in both of two separate sources of data: attitudinal responses to variations in accented speech, and triadic conceptual associations absent the sociolinguistic context. Future studies using additional stimuli---such as photos, videos, or character vignettes---can explore the potential of the PRI scale at assessing individual prestige as it is represented across a broad array of experimental contexts.

Future research should endeavor to untangle the complex and varied patterns in how prestige is perceived and how it operates in the practice of real social interactions across the breadth of human experience. The availability of the PRI scale allows researchers to explore in greater detail the relationships between different aspects of prestige, dominance, status, and success. Some of these relationships may be quite complex, or even circular, as suggested by the presence of *high social status* as an indicator of prestige within the position subscale (whereas scholars would normally consider prestige to be a contributor to status) or by the possible contributions of specific indicators like *educated* toward other indicators like *wealthy*. Additionally, there may be some degree of overlap between the construct of prestige, as measured by the PRI scale and the prestige factor of the Cheng et al. \[[@pone.0234428.ref027]\] prestige-dominance scale, and other related concepts like dominance and leadership. Indeed, prestige and dominance have been found to co-occur within individuals in humans and some non-human animals \[[@pone.0234428.ref061]--[@pone.0234428.ref063]\]. Thus, many questions remain about the breadth and interconnectedness of the varied routes to the acquisition of social status. We view the establishment of the PRI scale as a necessary step toward a more integrated and comprehensive understanding of prestige, through the clarification of preceding debates and the beginning of new lines of inquiry into the core concepts that shape interactions, relationships, social structures and inequality, and the evolution of culture.
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Demographic information for speakers used in scale construction and scale evaluation studies, in Word DOCX format. Contains information on speaker accent, recording ID (if from IDEA, see Acknowledgements), country, state, age (in years) at time of recording, place of birth, place raised (for majority of childhood), gender, ethnicity, occupation, education, other places lived, other possible influences on speech, identity of recorder, and recording date.
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We look forward to receiving your revised manuscript.
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Julie Jeannette Gros-Louis, PhD

Academic Editor
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Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The authors generate a prestige scale that, in their view, avoids theoretical assumptions that limit the applicability of past scales. As such, I agree that this is a valuable contribution to the literature. I have a number of comments and questions for the authors' consideration- see below. In particular, the independence of the scale development from any particular theory doesn't mean there aren't assumptions that guide the author's choices.

Line 45: Joey Cheng and colleagues would take issue with this claim. While you provide substantive critique of their scale later, the claim here is over-stated.

Line 56: describe more what you mean by theory neutral. I think you are arguing, per your critiques of Cheng et al.'s scale, that the prestige concept should be operationalized independent of theories of its origin/evolution or application. But whenever anything is operationalized, there is theory at least implicitly guiding the process, in terms of how the world should be categorized.

Lines 94-103: these assumptions can encompass perhaps any trait. I would think at a minimum there would have to be some greater delimiting of how you gather respondents conceptions of prestige, which incorporates some modicum of theory. For example, that not all traits we observe in others are evaluated equally (some traits seen as more favorable or rewarding than others), which affects how people socialize with each other, in particular who receives more deference than others. Indeed, you describe use of accents in this study because of their index of membership in high-status groups (line 123).

Lines 125-126: the following requires more explication: "our focus is not on how respondents rate specific accents but on the relationships between the items used in the evaluation of prestige."

Line 159: based on the extreme generality of the three assumptions, its not clear how you could reduce the items in the way you did. What criteria was used to evaluate those most "indicative of prestige"? Relatedly, how did you define the most "salient terms" (line 162) in the free-listing task?

Line 166-167: why should items associated with solidarity and dynamism necessarily be distinct from items people associate with prestige, let alone theoretical conceptions of prestige? Isn't this imposing theory contrary to earlier claims? It may be the case, for example, that people more weakly associate intelligence with their notion of prestige if intelligence (information) isn't also correlated with confidence (dynamism) or friendliness (solidarity).

Line 179: the triad test requires explication

Lines 182-184: before describing EFA within the prestige domain, make it clearer in the text that the EFA applied to all items (irrespective of domain) provided evidence of a prestige factor distinct from dynamism and solidarity.

Lines 265-272: I'm not convinced that the position factor is necessarily cleaved into Weber's categories. While the 3 items in the factor mirror Weber's categories, this may owe a lot to idiosyncrasies in item selection prior to EFA and CFA. Furthermore, Weber's categories don't necessarily carve nature at its joints, like most social science typologies. Be more circumspect in your comparison here.

Line 284: the occupational prestige literature is as reflective of the position and reputation domains as the information domain. Compared to janitors, doctors earn more money, are esteemed, and have more knowledge, for example. And may be the case that occupational prestige is driven more by the position domain or reputation domain than the information domain per se.

Pages 17-20: discussion here on cross-cultural considerations and interactions among prestige domains is good and anticipated many other comments I had. I would cite the following that argues that dominance-prestige distinction does not comport with their tendency to co-occur within the same individuals, whether in human or non-human societies: <https://www.ncbi.nlm.nih.gov/pubmed/25947621>. Your prestige scale may be tapping such convergence of status-generating attributes.

Reviewer \#2: Manuscript PONE-D-19-30994 describes the data-driven development of a new scale for measuring dimensions of prestige. My first impression was that this scale did not contribute anything new, given the popularity of the Cheng et al. dominance-prestige measure. However, upon closer examination of the authors' arguments for the psychometric inadequacy of the dominance-prestige scale, I was persuaded that the introduction of a less theoretically-biased scale into the literature may help to advance research on human status. Moreover, the methodological rigor with which the PRI scale was developed suggests that this new scale is more psychometrically sound than currently popular alternative provides, and the methods provide a good model for future scale development. The authors are also refreshingly careful not to generalize beyond the populations examined in their study, while providing a useful and concrete framework for extending the PRI scale cross-culturally. Although there are some areas that need to be improved with minor revisions, this paper and scale should be published. I outline some suggestions for improvement and revision below.

I generally agree that it is a plus that the authors avoided pre-defining prestige for participants. But it seems that the authors' choice to use voice recordings as the stimuli is not well defended. Why not use photos, character vignettes, videos, or some other stimuli that is less loosely tied to individual differences in prestige than regional accents? Some discussion of how this choice may have altered the manifest dimensions of prestige is warranted.

There is a lot of important information about scale development and validity that has been relegated to the supplementary material. As a result, the scale validity and reliability section of the main text feels relatively weak (although the evidence for validity and reliability is strong). Many of the intercorrelations between existing measures may be important to readers and researchers who are attempting to evaluate the usefulness of the PRI in their own research and should be made clearly available in the main text. I'd recommend moving as much information from the "Scale validity and reliability" in the appendix to the corresponding section in the main text.

The paper is generally very clearly written and easily understandable, but there are several grammatical errors and possible typos that could be addressed with another round of careful revisions.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Reviewer \#1

The authors generate a prestige scale that, in their view, avoids theoretical assumptions that limit the applicability of past scales. As such, I agree that this is a valuable contribution to the literature. I have a number of comments and questions for the authors' consideration- see below. In particular, the independence of the scale development from any particular theory doesn't mean there aren't assumptions that guide the author's choices.

We appreciate this point, and we have made revisions in response to the comments below to acknowledge that our approach and our operationalization of the prestige concept is not free from theoretical assumptions.

Line 45: Joey Cheng and colleagues would take issue with this claim. While you provide substantive critique of their scale later, the claim here is over-stated.

We have toned down the language here (lines 44-46) to specify that other scales do exist but may be hampered by theoretical and methodological concerns, which are explained further in subsequent paragraphs.

Line 56: describe more what you mean by theory neutral. I think you are arguing, per your critiques of Cheng et al.'s scale, that the prestige concept should be operationalized independent of theories of its origin/evolution or application. But whenever anything is operationalized, there is theory at least implicitly guiding the process, in terms of how the world should be categorized.

We agree with the reviewer and recognize our error in framing here. We have added additional detail (lines 57-65) to explain that we made an effort to be minimally reliant on theory but not free of all theoretical assumptions, as a way to reduce the bias inherent in the process.

Lines 94-103: these assumptions can encompass perhaps any trait. I would think at a minimum there would have to be some greater delimiting of how you gather respondents conceptions of prestige, which incorporates some modicum of theory. For example, that not all traits we observe in others are evaluated equally (some traits seen as more favorable or rewarding than others), which affects how people socialize with each other, in particular who receives more deference than others. Indeed, you describe use of accents in this study because of their index of membership in high-status groups (line 123).

We added wording to this section (lines 111-116) to note that these are our fundamental assumptions and not an exhaustive list. The additional explanation given around the role of theory, above, should also help address this concern.

Lines 125-126: the following requires more explication: "our focus is not on how respondents rate specific accents but on the relationships between the items used in the evaluation of prestige."

We have added additional information here (lines 132-138) to explain that the focus of scale construction methods is on determining overall structure through relationships between items, rather than evaluating individual ratings.

Line 159: based on the extreme generality of the three assumptions, its not clear how you could reduce the items in the way you did. What criteria was used to evaluate those most "indicative of prestige"? Relatedly, how did you define the most "salient terms" (line 162) in the free-listing task?

This sentence is intended to serve as an overview of the methods used, and each is explained in more detail in the following paragraphs and especially in the supplementary appendix. To answer the reviewer's questions: Items were determined to be indicative of prestige if they had partitioned together with the prestigious item in the exploratory factor analyses and cluster analyses of participants' responses in Study 1, and had adequate fit within that factor (criteria as listed in appendix: primary factor loading with absolute value \> 0.32; cross-loadings with absolute values \< 0.32; gap between primary and cross-loadings \> 0.2; communality \> 0.4; from Costello & Osborne 2005). Salience values for items were calculated using Smith's S and arranged in a scree plot, and a cutoff point was chosen as recommended by Bernard (2011). This information is available in the appendix, in which we included a comprehensive amount of detail for the purpose of facilitating replication. We intend that answers to any specific questions on methods by readers will be found there.

Line 166-167: why should items associated with solidarity and dynamism necessarily be distinct from items people associate with prestige, let alone theoretical conceptions of prestige? Isn't this imposing theory contrary to earlier claims? It may be the case, for example, that people more weakly associate intelligence with their notion of prestige if intelligence (information) isn't also correlated with confidence (dynamism) or friendliness (solidarity).

Though the desire to distinguish prestige from solidarity and dynamism comes from theory, these domain separations were not imposed on our results. Rather, the structure predicted by theory emerged from the analysis of the data and we interpreted it as supportive of prior theory. We added a note to the manuscript clarifying that we did not impose structure on the items (lines 179-181), and the edit below in response to lines 182-184 also helps to clarify this point. It is possible that some items displayed relationships similar to the one described by the reviewer, but these items would have been eliminated for having high cross-loadings (i.e. by being strongly associated with more than one factor/domain) and thus are not present in the final scale, which sought only the most reliable single-factor indicators.

Line 179: the triad test requires explication

Additional detail was added to this section (lines 193-196) to explain the process of a triad test, and more is available in the appendix.

Lines 182-184: before describing EFA within the prestige domain, make it clearer in the text that the EFA applied to all items (irrespective of domain) provided evidence of a prestige factor distinct from dynamism and solidarity.

This is a very useful addition, and we have added text (lines 199-202) to note that the three-domain structure of prestige, dynamism, and solidarity was supported by the results and that the prestige factor is distinct. This also helps to address the concern above about the theory behind the domains.

Lines 265-272: I'm not convinced that the position factor is necessarily cleaved into Weber's categories. While the 3 items in the factor mirror Weber's categories, this may owe a lot to idiosyncrasies in item selection prior to EFA and CFA. Furthermore, Weber's categories don't necessarily carve nature at its joints, like most social science typologies. Be more circumspect in your comparison here.

We appreciate this criticism and changed our language (lines 290-295) to suggest that there may be links between our findings and Weber's categories, with appropriate caution in interpretation due to the potential of it being a contingency that arose from our list of items.

Line 284: the occupational prestige literature is as reflective of the position and reputation domains as the information domain. Compared to janitors, doctors earn more money, are esteemed, and have more knowledge, for example. And may be the case that occupational prestige is driven more by the position domain or reputation domain than the information domain per se.

We agree with the reviewer and did not mean to suggest that the occupational prestige literature does not speak to the other two domains as well. We added text here (lines 310-315) to clarify that occupational prestige has effects across all three subscales, but that it is an imperfect measure of individual prestige.

Pages 17-20: discussion here on cross-cultural considerations and interactions among prestige domains is good and anticipated many other comments I had. I would cite the following that argues that dominance-prestige distinction does not comport with their tendency to co-occur within the same individuals, whether in human or non-human societies: <https://www.ncbi.nlm.nih.gov/pubmed/25947621>. Your prestige scale may be tapping such convergence of status-generating attributes.

As recommended, we have added this point and citation to the discussion (lines 379-381). We thank the reviewer for their many thoughtful and valuable contributions to this manuscript.

Reviewer \#2

Manuscript PONE-D-19-30994 describes the data-driven development of a new scale for measuring dimensions of prestige. My first impression was that this scale did not contribute anything new, given the popularity of the Cheng et al. dominance-prestige measure. However, upon closer examination of the authors' arguments for the psychometric inadequacy of the dominance-prestige scale, I was persuaded that the introduction of a less theoretically-biased scale into the literature may help to advance research on human status. Moreover, the methodological rigor with which the PRI scale was developed suggests that this new scale is more psychometrically sound than currently popular alternative provides, and the methods provide a good model for future scale development. The authors are also refreshingly careful not to generalize beyond the populations examined in their study, while providing a useful and concrete framework for extending the PRI scale cross-culturally. Although there are some areas that need to be improved with minor revisions, this paper and scale should be published. I outline some suggestions for improvement and revision below.

We greatly appreciate the reviewer's willingness to fairly examine the manuscript and their support for its improvement.

I generally agree that it is a plus that the authors avoided pre-defining prestige for participants. But it seems that the authors' choice to use voice recordings as the stimuli is not well defended. Why not use photos, character vignettes, videos, or some other stimuli that is less loosely tied to individual differences in prestige than regional accents? Some discussion of how this choice may have altered the manifest dimensions of prestige is warranted.

We note in the manuscript (lines 120-123) that this study is part of a larger project to examine the effects of cultural transmission biases (including prestige) on spoken information and therefore we needed to develop a scale that was appropriate for that context. However, we find support for the broader application of the scale beyond vocal stimuli in our results from the (written) triad tests, which yielded the same factor and cluster structures as the vocal ratings. Notably, other stimuli such as photos or videos, though commonly used, present their own sets of challenges, limitations, and inherent biases. We have added a note to the discussion (lines 364-367) that future research should explore applications using alternative stimuli that the reviewer suggests.

There is a lot of important information about scale development and validity that has been relegated to the supplementary material. As a result, the scale validity and reliability section of the main text feels relatively weak (although the evidence for validity and reliability is strong). Many of the intercorrelations between existing measures may be important to readers and researchers who are attempting to evaluate the usefulness of the PRI in their own research and should be made clearly available in the main text. I'd recommend moving as much information from the "Scale validity and reliability" in the appendix to the corresponding section in the main text.

These sections were moved to the supplementary material based on prior PLOS ONE editorial comments that the manuscript was too lengthy. The current version reflects a general overview of the methods and results, with references to the appendix. We see the merit of both approaches, given the length and depth of detail included in the methods. If the current editor agrees that the content from the appendix should be moved back to the main body of the manuscript, we are happy to do so.

The paper is generally very clearly written and easily understandable, but there are several grammatical errors and possible typos that could be addressed with another round of careful revisions.

We were surprised to learn this after having done several internal checks and appreciate the reviewer's attention to these issues. We have carefully combed through the manuscript and corrected the errors we could find. If the reviewer knows of any remaining instances, we would appreciate being pointed to them.
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